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[57] ABSTRACT

A processing circuit for use with DC-voltage-output
type sensors comprising: a preamplifier; an automatic
polarity-switching means coupled to the sensor and the
preamplifier for switching the connection condition
between a non-polarity-inversion condition and a
polarity-inversion condition; and a controlling-measur-
ing means for controlling the automatic polarity-
switching means in carrying out the switching alter-
nately between the non-polarity-inversion condition
and the polarity-inversion condition, and for measuring
the difference between the output of the preamplifier
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PROCESSING CIRCUIT FOR USE WITH
DC-VOLTAGE-OUTPUT TYPE SENSORS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an improved process-
ing circuit in which DC-voltage-output type sensors,
such as thermocouples and thermopiles, are connected.

2. Descnptlon of the Prior Art
 Generally, in a radiation thermometer using a ther-
mopile, a processing circuit, as shown in FIG. 4, is
adapted to cancel an input offset voltage at a preampli-
fier A by connecting a switch sw in parallel with a
thermopile S (DC-voltage-output type sensor) which is
connected to the preamplifier A. The switch is automat-
1ca11y ON/OFF controlled by a controlling means mea-
suring C.

However, there are two kinds of offset voltage at the
preamplifier A, that is, an input offset voltage and an
offset voltage generated by an input bias current Ipand
a resistance rg of the thermopile S. In a processing cir-
cuit having the above described conventional construc-
tion, the former input offset voltage can be cancelled,
but the latter offset voltage generated by the input bias
current Ig and resistance rg of the thermopile S cannot
be cancelled. As a result, a problem exists in that a
highly accurate measurement cannot be attained.

In order to reduce the influences caused by the offset
voltage generated by the input bias current Iz and the
resistance rs of the thermopile S, the use of high-grade
-amplifiers, such as MOS-TOP type amplifiers, for pre-
amplifier A has been considered. However, the amplifi-
ers of this type generally produce a large amount of
noise, creating- a disadvantage in that it becomes very

difficult to measure a minute voltage such as the output

of the thermopile S. Additionally, productions cost are
- increased.

SUMMARY OF THE INVENTION

The present- invention was achieved in view of the
~ above described problem. 1t is an object of the present
invention to provide a processing circuit for use with a
DC-voltage-output type sensor capable of cancelling
not only an mput offset voltage in a preamplifier but
also an offset voltage generated by an input bias current
and a resistance of a DC-voltage-output type sensor,
whereby a highly accurate measurement can be
achieved, by the application of a very simple and eco-
nomical improvement in construction.

In order to achieve the above described object, a
- processing circuit for use with DC-voltage-output type
sensors according to the present invention includes: a
preamplifier provided for a DC-voltage-output type
sensor; an automatic polarity-switching means provided

between the sensor and the preamplifier for switching

over the connection condition thereof between a non-
polarity-inversion condition and a polarity-inversion
condition; and a controlling-measuring means for con-
trolling said automatic polarity-switching means to
- alternately carry out said non-polarity-inversion condi-
tion and said polarity-inversion-condition, and for tak-
ing a difference between an output of the preamplifier
under the non-polarity-inversion condition and an out-
put of the preamplifier under the polarity-inversion
condition, whereby not only is an input offset voltage of
said preamplifier cancelled, but an offset voltage gener-
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2

ated by an input bias current and a resistance of said
DC-voltage-output type sensor can also be cancelled.

In a processing circuit for use in a DC-voltage-output
type sensor according to the present invention, as 1s
apparent from the description of the preferred embodi-
ments which follows, by merely applying a very simple
and economical improvement in the construction of a
circuit that provides for automatic polarity-switching
means for switching over the connection condition of
the DC-voltage-output type sensor and the preamplifier
between a non-polarity-inversion condition and a
polarity-inversion condition, both the input offset volt-
age of the preamplifier and the offset voltage generated
by the input bias current and the resistance of the DC-
voltage-output type sensor can be effectively cancelled.
As a result, a highly accurate measurement can always
be achieved.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodiments of the processing circuit
for use with voltage-output type sensors according to
the present invention are shown in FIGS. 1 to 2, in
which:

FI1G. 1 1s a block diagram of a radiation thermometer
in which a thermopile, which is one example of a volt-
age-output type sensor, is used;

FIGS. 2(A) and 2(B) are schematic diagrams showing
the principal parts of a switch circuit for explaining the
operation; and

F1G. 3 1s a block diagram showing a radiation ther-
mometer in which a thermopile of conventional con-
struction 1s used.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The preferred embodiments of the present invention
will be below described with reference to FIGS. 1 to 2.
Referring now to FIG. 1, which is a block diagram
showing a radiation thermometer comprising a thermo-
pile, which is one example of a DC-voltage-output type
sensor. The voltage-output type sensor (thermopile) S is

- connected to a processing circuit for use with voltage-
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output type sensors according to the present invention.

The processing circuit for use with DC-voltage-out-
put type sensors comprises an automatic polarity-
switching means X provided between the thermopile S

- and the preamplifier A, and a controlling-measuring
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means C (composed mainly of a CPU, an A/D con-
verter, a D/A converter, etc.) provided at the output of
the preamplifier A.

In this embodiment, the automatic polarity switching
means X is composed of two highly responsive analog
switches SW1 and SW2.

The controlling-measuring means C is adapted to
control said automatic polarity switching means X
(SW1 and SW2) and to operate the outputs of the pre-
amplifier A as described in detail hereinafter. .

That 1s to say, the analog switches SW1 and SW2 are
alternately and automatically switched over to a non-
polarity-inversion side terminal (a) and a polarity-inver-
sion side terminal (b) every time appointed by the con-
trolling-measuring means C.

Accordingly, in the case where both of the analog
switches SW1 and SW2 are switched over to their non-
polarity-inversion side terminal (a), the connection con-
dition of the thermopile S and the preamplifier A is the
non-polarity-inversion condition as schematically
shown in FIG. 2(A). In this condition, if input bias
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current of the preamplifier A is I, the input offset voit-

age Vg, the electromotive force of the thermopile S e;,
and the resistance (an output impedance) rs, the input
voltage V; to the preamplifier A i1s expressed by the

following equation (1):
Vi=es+Igrs+vos (1).
Accordingly, if the amplifying factor of the preampli-
fier A is a, the voltage V1, which is the output from the
preamplifier A fed to the controlling-measuring means
C, is expressed by the following equation (2):
Vi=a(es+Iprs+vay) (2).

On the other hand, in the case where both of the
analog switches SW1 and SW2 are switched over to
their polarity inversion terminal (b), the connection
condition of the thermopile S and the preamplifier A is
the polarity inversion condition, as schematically
shown in FIG. 2(B). In this condition time, an input

voltage Vj; to the preamplifier A is expressed by the
following equation (3):

Vii= —es+Iprs+vos 3).
Accordingly, a voltage V11, which is the output from

the preamplifier A and fed to the controlling-measuring
means C, 1s expressed by the following equation (4):

Vi1=a(—es+Iprs+vos) 4.

In the controlling-measuring means C, the difference
between the equation (2) value and the equation (4)
value, that is to say:

Vi — " ales + Ig-rs + vos) —
a(—es + Ip-rs + vos)

2aeg

|

1s calculated. As a result, both the input offset voitage
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ves Of the preamplifier A and the offset voltage Ig-rs 45

generated by the input bias current Iz and the resistance
rs of the thermopile S are cancelled. Therefore, a highly
accurate measured value of 2ae;, which is responsive
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only to the electromotive force e;of the thermopile S, is
obtained.

Incidentally, it is of course possible to use a standard
C-MOS type analog switch (an assembly of ON/OFF

analog switch elements) as the automatic polarity-
switching means X instead of the two analog switches
SW1 and SW2.

As is apparent from the above description, with a
processing circuit for use with voltage-output type sen-
sors according to the present invention, both an input
offset voltage of a preamplifier and an offset voltage
generated by an input bias current and a resistance of a
voltage-output type sensor can be satisfactorily can-
celled Therefore, a highly accurate measurement can be
always attained, by taking the difference between the
detected value under the non-inversion condition and
the detected value under the inversion condition.

I claim:

1. A processing circuit for use with a DC-voltage-
output type sensor, cComprising:

a preamplifier;

an automatic polarity-switching means coupled to

said sensor and said preamplifier for switching a
polarity condition of said preamplifier between a
non-polarity-inversion condition and a polarity-
inversion condition; and

a controlling-measuring means for controlling said

automatic polarity-switching means wherein said
automatic polarity-switching means alternately
switches between said non-polarity-inversion con-
dition and said polarity-inversion condition, and
for measuring a difference between an output of
satd preamplifier under said non-polarity-inversion
condition and an output of said preamplifier under
said polarity-inversion condition,

thereby cancelling the effects of an input offset volt-

age of said preamplifier and an offset voltage gen-
erated by an input bias current and a resistance of
said DC-voltage-output type sensor.

2. A processing circuit for use with a DC-voltage-
output type sensor as set forth in claim 1, wherein as
said automatic polarity-switching means comprises two
analog switches.

3. A processing circuit for use with a DC-voltage-
output type sensor as set forth in claim 1, wherein said
automatic polarity-switching means comprises a
C-MOS type analog switch. |

. % x

x X



	Front Page
	Drawings
	Specification
	Claims

